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Abstract?The gear transmission is advancing towards high speed, heavy load and high precision. The requirements for the dynamic 
performance of gear system are urgently proposed. The particle damping dissipates mechanical system energy through inelastic 
collisions and friction between particles. It is an effective and simple measure for vibration reduction. It has many advantages, such 
as isotropy, high temperature resistance and less modification to the original structure. This paper has conducted the prestressed 
modal analysis of gear system by the finite element method. Based on the dynamics analysis of gear system, the effect of single tooth 
and double teeth meshing incentive on gear transmission has been analyzed. The energy dissipation model of particle damping for 
gear transmission in centrifugal field has been established. By contrasting theoretical analysis and the test, the effect of damper 
configuration on dynamic characteristic of gear transmission system is analyzed. The results show that damper configuration is an 
important factor of the dynamic characteristic for gear transmission system. Filling a certain number of particles, when the gears 
static stiffness are similar and the total dampers volume are equal, the more damping hole, the greater the total energy loss. When the 
damping holes diameter are the same, the more number of damping hole, the smaller the total energy loss. When the damping hole 
number is the same, the bigger the diameter, the less the total energy loss. Experimental results are consistency with the theoretical 
analysis. These results can provide guidelines for the application of particle damping in centrifugal field. 
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? 5  500 r/min?????(a)??????
?????????????????????????????????????? 4  ????????                                      Hz?
???? 
?? /(r/min) 
0 100 200 300 400 500 600 700 800 
?? a????? 1????? a1f  6 823.7 6 845.0 6 904.2 6 996.0 7 112.7 7 246.7 7 391.8 7 541.7 7 685.4
?? a????? 2????? a2f  6 748.9 6 770.1 6 831.2 6 925.3 7 044.2 7 182.0 7 326.4 7 476.7 7 618.7
?? b????? 1????? b1f  6 836.1 6 856.9 6 917.0 7 010.1 7 128.4 7 264.2 7 411.0 7 562.4 7 705.9
?? b????? 2????? b2f  6 705.9 6 729.0 6 795.2 6 896.8 7 024.0 7 168.0 7 321.6 7 477.8 7 621.9
?? c????? 1????? c1f  6 791.7 6 813.7 6 877.0 6 974.7 7 098.1 7 238.7 7 389.5 7 543.6 7 686.5
?? c????? 2????? c2f  6 719.3 6 741.6 6 805.6 6 904.1 7 027.9 7 168.6 7 319.0 7 472.2 7 611.6
?? d????? 1????? d1f  5 674.7 5 738.5 5 914.0 6 163.1 6 446.8 6 736.5 7 014.6 7 265.6 7 523.4
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?? e-iM ?? 5????
???????????????????????????????????????? 5  ??????                                        kg 
???? 
?? /(r/min) 
0 100 200 300 400 500 600 700 800 
e-aM  1.682 1.685 1.745 1.827 1.919 2.012 2.091 2.147 2.132 
e-bM  1.206 1.233 1.308 1.428 1.579 1.750 1.925 2.079 2.134 
e-cM  2.548 2.567 2.617 2.685 2.749 2.809 2.852 2.875 2.791 
e-dM  2.421 2.543 2.866 3.274 3.591 3.704 3.628 3.384 3.691 
 
???????????????? 
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?????????? e-iK ???????
e-iC ??? j ??????? 
2 2 '
e- -1 e- 14π [ ( ) ]ij ij ij j iK f M m   
 a,b,c,d    0,1, ,i j N    (5) 
'
e- -1 e- 14π [ ( ) ]ij ij ij j iC f M m    
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? 6  ????????????????
 
?? /(r/min) 
0 100 200 300 400 500 600 700 800 
?? e-a ( N m )K  93.09 10  93.12 10  93.28 10 93.53 10  93.83 10 94.17 10 94.51 10  94.82 10  94.97 10
?? e-b ( N m )K  92.22 10  92.29 10  92.47 10 92.77 10 93.17 10 93.65 10 94.17 10  94.69 10  95.01 10
?? e-c ( N m )K  94.64 10  94.71 10  94.89 10 95.16 10 95.47 10 95.81 10  96.15 10  96.55 10  96.51 10
?? e-d ( N m )K  93.08 10  93.31 10  93.96 10 94.91 10  95.89 10 96.64 10 97.04 10  97.05 10  98.25 10
?? e-a ( N s m )C   139.6 144.9 151.4 160.6 171.5 183.2 194.2 203.5 205.9 
?? e-b ( N s m )C   103.6 106.2 113.7 125.8 141.4 159.7 179.3 197.6 206.7 
?? e-c ( N s m )C   217.5 219.8 226.2 235.3 245.7 255.6 264.8 272.5 269.6 
?? e-d ( N s m )C   172.6 193.4 212.9 253.6 290.9 314.8 319.8 308.9 348.9 
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? 7  ?????? 500 r/min?????????? 
???? 
????? ?? /(r/ min)  ???? e-a /kgM  ???? e-a /(N/m)K  ???? e-a /(N s/m)C   
??(a) 500 2.012 94.17 10  183.2 
??(b) 500 1.750 93.65 10  159.7 
??(c) 500 2.809 95.81 10  255.6 
??(d) 500 3.704 96.64 10  314.8 
???? 
???? ????   ?????   ????? s  ????   
??-?? 0.7 0.015 0.015 0.2 
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? 8  ?????? 
???????? ??(a) ??(b) ??(c) ??(d)
100 r/min? 14 959 17 825 18 234 11 578 
500 r/min? 5 486 5 678 5 980 4 216 
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